Elevated ErbB4 mRNA is related to interneuron deficit in prefrontal cortex in schizophrenia.
Neuregulin 1 and its receptor ErbB4 are confirmed risk genes for schizophrenia, but the neuropathological alterations in NRG1-ErbB4 in schizophrenia are unclear. The present investigations therefore focused on determining lamina specific (ErbB4-pan) and quantitative (pan, JMa, JMb, CYT1 and CYT2) ErbB4 mRNA changes in the dorsolateral prefrontal cortex (DLPFC) in schizophrenia. We also determined which neuronal profiles are ErbB4 mRNA+ in the human DLPFC and the relationship between ErbB4 and interneuron marker mRNAs. In situ hybridisation and quantitative PCR measurements were performed to determine changes in ErbB4 splice variant mRNA levels in the DLPFC in schizophrenia (n = 37) compared to control (n = 37) subjects. Cortical neurons expressing ErbB4-pan were labelled with silver grain clusters. Correlations were performed between ErbB4 and interneuron mRNA levels. ErbB4-pan mRNA was significantly increased (layers I, II and V) in the DLPFC in schizophrenia. Silver grain clusters for ErbB4-pan were detected predominantly over small-medium neurons with low-no expression in the larger, paler, more triangular neuronal profiles. ErbB4-JMa mRNA expression was increased in schizophrenia. Somatostatin, neuropeptide Y and vasoactive intestinal peptide mRNAs negatively correlated with ErbB4-JMa mRNA in people with schizophrenia. Our findings demonstrate that ErbB4-pan laminar mRNA expression is elevated (layers I, II, V) in schizophrenia. At the cellular level, ErbB4-pan mRNA+ signal was detected predominantly in interneuron-like neurons. We provide evidence from this independent Australian postmortem cohort that ErbB4-JMa expression is elevated in schizophrenia and is linked to deficits in dendrite-targeting somatostatin, neuropeptide Y and vasoactive intestinal peptide interneurons.